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I am a citizen of the United States and a resident of the State of Califormia. I am employed
in San Diego, State of California, in the office of a member of the bar of this Court, at whose
direction the service was made. I am over the age of eighteen years, and not a party to the within
action. My business address is 4401 Eastgate Mall, San Diego, California 92121. On the date set
forth below I served the documents described below in the manner described below:

1. SUPPLEMENTAL EXPERT REPORT OF FRED R. KRAMER

i (BY U.S. MAIL) I am personally and readily familiar with the business practice of
Cooley Godward LLP for collection and processing of correspondence for mailing
with the United States Postal Service, and I caused such envelope(s) with postage
thereon fully prepaid to be placed in the United States Postal Service at San Diego,
California.

- (BY MESSENGER SERVICE) by consigning the document(s) to an authorized
courier and/or process server for hand delivery on this date. See attached Proof of
Personal Service.

14 (BY FACSIMILE) I am personally and readily familiar with the business practice
of Cooley Godward llp for collection and processing of document(s) to be
transmitted by facsimile and I caused such document(s) on this date to be

transmitted by facsimile to the offices of addressee(s) at the numbers listed below.

il

(BY OVERNIGHT MAIL) I am personally and readily familiar with the business
practice of Cooley Godward llp for collection and processing of correspondence for
overnight delivery, and I caused such document(s) described herein to be deposited
for delivery to a facility regularly maintained by Federal Express for overnight
delivery.

on the following part(ies) in this action:
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1. Andrew P. Feinberg, M.D., have been retained by counsel for defendant Vvsis. Inc.
(“Vysis”), to serve as an expert witness in the above-referenced action. | hereby submit this expen

report.

Background

1. 1received my bachelors degree, M.D., and M.P.H. degrees from Johns Hopkins
University in 1973, 1976, and 1981, respectively. I performed research fellowships at the University
of California San Diego from 1977 to 1979 and at Johns Hopkins Univefsity School of Medicine
from 1981 to 1983. During the latter period I invented the random priming procedure for labeling
DNA. This work was published in Analytical Biochemistry, vol. 132, pp. 6-13 (1983). A
Technique for Radiolabeling DNA Restriction Endonuclease Fragments to High Specific Activity.”
by Andrew P. feinberg and Bert Vogelstein. - This article has been cited many thousands of times in
the literature and I am extremely familiar with the techniques described therein.

2. In addition, I wrote a review article on this subject in 1991. Andrew P. Feinberg.
“Labeling of Probes by the Random Primer Procedure.” published in Methods in Gene Technology.
vol. 1, pp. 63-70.

3. My awards include general honors of Johns Hopkins University; Phi Beta Kappa: Delta
Omega; Johns Hopkins University School of Medicine award for postdoctoral investigation: Fellow
of the American College of Physicians; Member. American Society for Clinical Investigation:
Member,'Association of American Physicians; Institute for Scientific Information most-cited authors
list: and Dean’s Lecturer at Johns Hopkins University School of Medicine and the University of
Kentucky School of Medicine.

4. Twasan insfructor in Medicine from 1979 to 1980. and Assistant Professor of Oncology
and Medicine from 1983 to 1986, at Johns Hopkins University School of Medicine. | was an
Assistant and Associate Professor of Internal Medicine and Human Genetics at the University of
Michigan from 1986 to 1994 as well as a Howard Hughes Investigator at that institution. Since

1994. I have been King Fahd Professor of Molecular Medicine in the Institute of Genetic Medicine

(1S
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and the Department of Medicine at Johns Hopkins University School of Medicine. with joint
appointments in Oncology and Molecular Biology & Genetics.

5. 1 am the author of over 100 articles. including 78 peer-reviewed original reports. Most o
these publications are in “high impact™ journals, including Science. Nature. Cancer Research.
Nature Genetics, Human Molecular Genetics, Journal of the National Cancer Institutc. Nature
Medicine, Proceedings of the National Academy of Sciences. Blood. American Journal of Human
Genetics, Journal of Clinical Investigation. 1 am considered an expert in gene technology and am an
inventor on six patents awarded or pending. A copy of my current curriculum vitae is attached to
this report as Exhibit A.

6. I am not an employee, nor have I been an employee. of any of the litigant companies.
and I have no prior contact with the litigants or their attorneys.

7. in preparing this report I have reviewed the following materials:

a) U.S. Patent No. 5.750.338
b) U.S. Patent No. 4,683.202
c) U.S. Patent No. 5.043.272
| d) Expert Report of Mark S. Berninger
e) Feinberg and Vogelstein, Analytical Biochemistry 132:6-13 (1983)

8. My testimony and opinions will be based upon the materials identified in paragraph 7

of this report and my background in molecular biology. including my education and myv extensive

experience in that field.

Opinions

9. I have been asked to evaluate the issue of whether U.S. Patent No. 5.750.338 (“the
“338 patent”) provides sufficient information for one skilled in the art to perform amplification of a
target sequence using random primers. as of December 21, 1987.

10. I have carefully reviewed the “338 patent and particularly the sections relevant to

random primers and amplification. My conclusions are as follows.

(9
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11. I conclude that the teachings of Examples 5 and 6. which address the use of random
oligonucleotides to cause replication of target DNA. would have required no special knowledge of
those skilled in the art and could have been performed by one skilled in the art as of December 21.
1987.

12. I also conclude that Example 6, in which the Klenow fragment of DNA polymerase is |
added in appropriate buffer with random hexamer oligonucleotides to bring about nonspecific
double-stranded DNA synthesis, would have been within the skill of those in the art and would have |
required no special knowledge.

13.  Ialso conclude that other techniques known in the art would have enabled one skilled
in the art to perform target site amplification using methods other than Examples 5 and 6.

14. 1 further conclude that Example 6 is well-described and using the information in this
example, as wéll as information known to one of ordinary skill in the art as of December 21. 1987.
the procedures described in this example could have been performed with information available
within the patent at the date of its filing.

15. The use of random primers to achieve amplification of target nucleic acid 1s described
in several places in the ‘338 patent, and particularly in Examples 5 and 6 and Figures 5 and 6.

16. The diagram in Figure 6, and the description referring to that Figure. is sufficient to
allow one of ordinary skill in the art to perform amplification of a target using DNA polymerase and
random hexanucleotide primers. It correctly includes hybridization of primers to target DNA,
generation of a first complement target. DNA denaturation. a second round of DNA polymerase to
generate a second complement to the target. and so forth.

17. My Analytical Biochemistry publication describing the use of random hexanucleotide
primers for the generation of DNA product provides for denaturation conditions. annealing
conditions, polymerization conditions. and quantification. It is clear from the description in my
publication that there is enormous latitude in the reaction conditions that would permit successful
DNA synthesis. While the purpose of that original publication was the generation of radioactive
probes, and hence additional products were not necessary, it was clear that additional denaturation

and polymerization would lead to additional product.

i
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18.  While we did not use repeated cycles of denaturation and renaturation to amplify the
signal, such an approach is clearly described in U.S. Patent No. 4.683.202 (July 28. 1987) ("the "202
patent™), which discloses the widely known PCR procedure. That procedure has two essential
elements: cycles of denaturation, annealing. and renaturation, which are also described in the "338
patent, and also the use of specific primers to amplify a specific target sequence. The 202 patent
also describes a variety of reaction conditions that would permit successful amplification of a target
nucleic acid.

19. However, the need for specific primers is unnecessary in the 338 patent. as one 1s not
trying to amplify a specific sequence over a background presence (sequence presence on the same
membrane, surface, or solution). Rather, the amplification step of the ‘338 patent is meant to
amplify the target sequence that has already been captured. The capture procedure itself is not
dependent on émpliﬁcation, but rather the many steps described in the patent prior to this step and
described in Figures 1-3.

20.  The ‘338 patent provides two examples that directly address the issue of amplification
using random primers, Examples 5 and 6. Clearly, either example could be used as an approach for
amplifying the target DNA. Example 5 involves both DNA polymerase and RNA polymerase. as
also described in Figure 5. Example 6 involves DNA polymerase. specifically the Klenow fragment.
In Example 5, specific conditions are provided that are suitable for the use of both RNA polymerase
and DNA polymerase. These include specific concentrations of buffer. pH. magnesium. and
deoxynucleotides.

21. As described in our publication in 4nalvtical Biochemistry. pH affected probe
stability over a long period of time because at higher pH. the probe can degrade slowly over many
hours. We therefore recommended a pH of 6.6 for a single round of polymerization taking place in
an overnight setting. We did not recommend such a pH for short polymerization time periods. as
clearly shown in Table I of our paper. and indeed the efficiency of polymerization was reduced to
18% at lower pH. for example pH 6.2. Polymerization would occur satisfactorily at a wide range of
pH, including pH 9.2 as disclosed in Example 5 of the ‘338 patent. In Example 6 of the *338 patent.

the target DNA is denatured and polymerization occurs with Klenow fragment and deoxynucleotide
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triphosphates “in appropriate buffer with random hexamer oligonucleotides 1o bring about non-
specific double-stranded DNA syntheses.” (col. 31. lines 62-64). The methods and conditions
contemplated by Example 6 would include the random oligonucleotide labeling procedure described
in our Analytical Biochemistry paper. Thus. one skilled in the art could easily have performed the
procedures described in the ‘338 patent of amplification by using random primers.

22. Moreover, it was well-understood by those skilled in the art that reaction conditions
(such as concentration of primers, polymerases, and dNTPs, incubation times and temperatures. pH.
and buffer components) could be varied while still achieving amplification of a target nucleic acid.

Varying those conditions was considered to be routine by those skilled in the art.

Exhibits
25. Demonstrative or summary exhibits may be created to further illustrate the opinions
rendered herein. If such exhibits are created, attorneys for Vysis will provide them to Gen-Probe

pursuant to the pretrial order.

Rebuttal Testimony

24. 1 have been told that Gen-Probe may submit additional or supplemental expert reports
concerning the issues addressed in this report. I reserve the right to rebut any such expert report.

25. The opinions set forth in this report reflect my present knowledge. information, and
belief, and may be subject to change or modification based upon further discovery in this case, or on
facts or circumstances that may come to my attention. I reserve the right to amend and/or

supplement this report as additional information is obtained through discovery.

Compensation

26. I will be compensated for the time I spend studying the materials relating to the
issues for which I have been asked to testify and testifying in the above-captioned action at my usual

expert rate of $400 per hour. In addition, 1 will be reimbursed for my expenses.
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